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ABSTR.\CT 



The present invention is a technique for manufacturing' 
microtube devices which have circumferential geomclries 
repeated either uniformly or nonuniformly along The lubc vt 
device a.xis with sub-micron precision, fhe preferred manu- 
facturing process involves forming a complex mandrel and 
giving it a metallic and/or nonmclallic coaling or coalings hv 
any of a variety of lechniques. fhe mandrel can then lie 
removed by appropriate chemical or physical means, Icavinu 
a microtulx structure having an axial prolilc con.si.siinu o( 
repeat units duplicating those- on ihe mandwl. One technr^ue 
for forming the complex mandrel coasisis of drawinir a 
single core liber (or bundle of core libers) throuuh a Zn- 
lining orilice. ITic liber is held with minimal consiraini 
(typically by friction), .si> that no breakage lakes place as ii 
is drawn Ihmugh the orilice. Ilowevcr.^nongh consiraini 
exisi.s M» ihal lorquc applied tangeniially by another over- 
wrapping (ihcr (or liliers) as it is being wound around the 
c(>re liber does not cau.se ihe core liber lo slip in the directitin 
ol applied torque, Mtireovcr, the overwrapping lilTcr must be 
wound sulllcientiy close lo the constraining orilice that 
iwhsimg of the core liber in ihe direction of torque is 
minimized to such an extent that unwinding, or "backlash" 
does not occur when constraining forces arc removed at the 
end of winding. 
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In the present invention, a technique is described for manu- 
facturing niiicrotube devices which have peripheral geom- 
etries that are not uniform along the tube or device axis. 
These geometries may exist in only one location on the 
periphery of the micrombe device or geometries may be 
repeated either uniformly or non-uniformly with micron or 
sub-micron precision along the mbe or device axis. The 
preferred manufacturing process involves forming a com- 
plex mandrel, ie., (one, for example, that can not be formed 
by extrusion or pultrusion under constant processing 
conditions) and giving it at least one metallic and/or non- 
metallic coating by any of a variety of techniques. The 
complex mandrel can then be removed by appropriate 
chemical or physical means that do not adversely affect the 
coatmg(s) desued for the wall. The result is a micrombe 
structure having an axial profile duplicating that on the 
mandrel from which it was formed. 
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